Phosphodiesterase 3 inhibition reduces platelet activation and monocyte tissue factor expression in knee arthroplasty patients.
Tissue damage during surgery activates platelets and provokes a prothrombic state. The current study attempted to determine the impact of phosphodiesterase 3 inhibitors on platelet activation, platelet-leukocyte aggregate formation, and monocyte tissue factor expression during and after total knee arthroplasty. Thirty-four patients undergoing scheduled total knee arthroplasty were randomly assigned to receive either the phosphodiesterase 3 inhibitor milrinone or the same amount of saline perioperatively. The effects of milrinone on platelet and leukocyte function in vitro were then assessed in healthy volunteers. Perioperative infusion of milrinone significantly attenuated platelet activation; phosphorylation of intraplatelet p38 mitogen-activated protein kinase, extracellular signal-regulated kinase 1/2, and Akt; and platelet-leukocyte aggregation. Furthermore, perioperative tissue factor expression on monocytes and fibrin monomer complex production were reduced by milrinone infusion in patients undergoing total knee arthroplasty. In vitro studies using adenosine diphosphate- and collagen-stimulated blood samples from healthy volunteers confirmed the antiplatelet effects and reduced monocyte tissue factor expression by milrinone. These studies further showed that platelet aggregation and integrin alpha(IIb)beta(3) activation were modified by intraplatelet phosphatidylinositol 3-kinase/Akt and mitogen-activated protein kinase/extracellular signal-regulated kinase pathways, and that P-selectin expression on platelets and platelet-leukocyte aggregation were modulated by intraplatelet p38 mitogen-activated protein kinase pathway. Continuous milrinone infusion has the potential to reduce platelet activation and monocyte tissue factor expression during the perioperative period in total knee arthroplasty. These events may be mediated in part by the ability of milrinone to reduce activation of intraplatelet mitogen-activated protein kinases and phosphatidylinositol 3-kinase. The clinical impact of phosphodiesterase 3 inhibition on perioperative hemostasis remains to be elucidated.